Oxygen and the liberation of placental factors responsible for vascular compromise.
Maternal endothelial activation in pre-eclampsia is attributed to the release of unknown factors from a hypoperfused placenta. To further characterize these factors, we have used a serum-free placental villous explant culture model and investigated the effect of the liberated soluble factors produced on human endothelial cell cultures. Term placental villous explants from uncomplicated pregnancies were cultured for 4 days in 20, 6 or 1% O2 to mimic placental hyperoxia, normoxia and hypoxia. Medium collected from viable explants was applied to cultured human uterine microvascular endothelial cells. Medium conditioned by hypoxic explants caused a significant decrease in endothelial cell ATP levels and mitochondrial dehydrogenase activity, suggestive of a reduced metabolic rate. An additional reduction in mitochondrial membrane potential and increased endothelial cell death occurred as the oxygen concentration to which explants had been exposed decreased. Effects of the hypoxic explant medium were also seen ex vivo in a wire myography model of myometrial artery function, with increased vasoconstriction and attenuated vasodilation following exposure to hypoxic explant medium. These results suggest that hypoxia (1% O2) may stimulate the release of soluble factors from the placenta, which have an adverse effect on endothelial cell metabolism and mitochondrial integrity in vitro. These potentially pathogenic factors are now being characterized.